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UNIVERSAL ELECTRIC TIMER 


A dependable, scientifically designed precision instrument, 
built for vears of accurate and dependable service, 

The large dial, 8 inches in diameter, is made of aluminum 
with black figures and is easily visible at a distance or in 


subdued light. 


directly on 115 volts, 60 eycles, is simple to use and com- 
pletely trouble-free in operation. May be placed on a table 


or shelf or hung on the wall. 


The Universal Timer can be set to intervals of one second 
or less, up to 60 minutes. The hands travel counter-clock- 
wise to zero, enabling the operator to tell at a glance the exact amount of time remaining 
before making or breaking the cireuit. This full 60-minute range in precise seconds is 
one of the outstanding features of this instrument. The equipment to be controlled is 


simply plugged into one of the outlets on the left and by means of a switch mentioned 


This timer may be reset in total darkness. It operates 


above may be either started or stopped at the expiration of the previously determined time. 


For use as a stopclock, the switch in the upper right hand corner controls the starting and 


stopping instantly. Whatever lag may be present on starting would automatically be 


cancelled out as the same lag is present in stopping 
EXCLUSIVE FEATURES 


1. Simplicity . . . simply plug it in and set hands for desired timing, in exact minutes 


and seconds. 


2. Fully Visual . . . the large dial is easily seen and read ixtremely easy to set 
accurately. 
3. Audible Timing . . . important because it is adapted especia for dark room use. 
4. Fully Automatic .. . will either make or break circuit at expiration of the pr 
selected time (controlled by selector switch 
5. Versatile .. . the double outlet pl gy Wii Operate two appliances simultaneously, 
6. Operating Load . . . it will operate up to a maximum resistive load of 750 watts. 
7. Sturdy ... although precision made, it is extremely sturdy in construction, 
8. Convenient . . . can be placed upright, or hung on wal 
9. Range... combines both second and minute timing, up to one hour. 


Specify No. 80440 Universal Interval Timer, for 110-115 volts, 60 cycle Each $22.95 


Immediately available from stock 


CHICAGO APPARATUS COMPANY! 


1735 N. Ashland Avenue . . Chicago 22, Mlineis) 
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Of What Does Good Biology Teaching 


Consist?" 


OTIS W. CALDWELL 


General Secretary, American Association for the Advancement of Science 


DESCRIPTIVE, STATISTICAL 


There have been many excellent 
studies of science teaching based upon the 
frequency of occurrence of the factors 
involved. If a certain topic or a certain 
way of doing things occurs most fre- 
quently, that facet is sometimes inter- 
preted as indicating superiority in use. 
Statistically proved frequency bears no 
necessary relation to what is best to do, 
If 700 of 1000 biology teachers start 
their instruction by individual student 
microscopic cell study, or if 700 of 1000 
physies teachers begin, as did my own 
pliysics teacher, by having each student 
do three days of caliper measurement of 
steel objects of various forms and sizes, 
such high percentage of practice may 
prove no more than that the majority are 
wrong. Therefore, T am not dealing 
statistically, but deseriptively with our 
present topic. It is my purpose to direct 
attention to one enduring quality of 

* Banquet Address, Annual Convention of 
THE NATIONAL ASSOCIATION OF BIOLOGY TEACH- 
ERS, Saint Louis, Mareh 30, 1946. 


each one of three great teachers of biol- 


ogy. 


A Great TEACHER ofr RESEARCH 


Occasionally, there occurs the com- 
bination of a great personality, a great 
scientist, and a great teacher. The in- 
frequency of such combinations makes 
them conspicuous. Their value to so- 
ciety gives them enduring places in the 
history of science teaching. Louis Agas- 
siz was such a man. The Agassiz story 
is fairly well known, but let me remind 
you of how Agassiz worked with those of 
his students who later became famous in 
American biology. It is sometimes said 
that no other person has exerted so great 
an influence in the United States and 
Canada upon research in biology and re- 
lated subjects. 

Agassiz did not accept all those who 
presented themselves to him as prospec- 
tive students. Those who came were 
quizzed, sometimes for a long time, so 
that the teacher might judge whether it 
would be worthwhile for teacher and 
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student to work together. I have in my 
possession a photograph of a letter writ- 
ten by Agassiz to a Massachusetts lady 
who had once been declined as a student, 
but because of ‘ther askine’ 
finally was admitted to the Penikese 
school in the summer of 1873. Agassiz’s 
students were a carefully selected group 
to which important fact I shall refer 
later. 

Most of those students who became 
famous scientists knew that they wanted 
to study science when they first went to 
David Starr Jordan was al- 
Samuel H. 


Seudder began his first meetine with 


Agassiz. 
ready an avid naturalist. 


Agassiz by saying that while he hoped 
to become well grounded in all depart- 
ments of zoology, he purposed to devote 
Nathaniel 
S. Shaler, a gifted Kentucky classical 


himself specially to insects. 


student, who entered Harvard while 
Agassiz was in Europe, had already de- 
Others, 
already on their way, were Burt G. 
Wilder, Wm. K. Charles S 
Minot, Charles O. Whitman, Alpheus S. 
Packard, E. A. Birze, Joseph Bb. Holder, 
Wm. J. Beal, Alpheus Hyatt, J. Wal- 
ter Fewkes, William James, Lueretia 


Crocker, and a seore or more of other 


cided to become a veologist. 


Brooks, 


well-known American scientists. 

Agassiz wanted his students to become 
observers. independent. self-reliant, 
and thorough, able io recognize problems 
and to solve them. 

Burt G. 
placed before me a dozen young dog-fish 


Wilder says of Agassiz, ‘‘he 


sharks, telline me to find out what I 
After three days he 


gave me other specimens, saying, ‘ When 


could about them. 


vou go back to the little sharks vou will 
know more about them than if you kept 
on with them now’—meaning, | suppose, 
that I should then have gained a better 
perspective. 

1 Agassiz at Penikese. American Naturalist, 


1898, by Burt G. Wilder. 
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Samuel H. Scudder, later the eminent 
entomologist, makes a statement, even 
more striking. When Agassiz had _ fin- 
ished his preliminary talk, he suggested 
that Scudder begin work at once, and 
handed him a fish which Agassiz ex- 
tracted from a large jar of old alcohol 
and said ‘*By and by I will ask vou 
what vou have seen.”’ Returning soon, 
Agassiz said, ‘‘No man is fit to be a 
naturalist who does not know how to 
take care of specimens,’’ and told him 
to keep his fish in a tray and frequently 
pour a little aleohol over it to keep it 
moist, afd he added always to take care 
‘to replace the stopper tightly.’” No 
magnifving glass or other instruments 
were allowed. After a day of Seudder’s 
vacuous looking at the fish, Agassiz re 
turned to question his student, and 
though he commended Scudder’s attempt 
to make a drawing, he said, ‘‘vou have 
not looked vers carefully,”’ and said he 
would question him again next morning. 
Thus three whole days were viven to 
occasional questions to Scudder about 
one fish. On the fourth day another 
fish was assigned for comparative study. 
Kor eight months Scudder was kept on 
comparative studies of alcoholic fish.* 

In his autobiography, Shaler tells a 
similar story. Shaler spoke French and 
German, and read Greek and Latin read- 
ilv. Particularly pleased with a student 
with whom he could converse in his na- 
tive French, Agassiz then discussed 
French, German, and classical literature. 
Asa result Shaler thought he was scoring 
high in beginning his work with Agassiz. 
But soon Shaler was assigned a small, 
old table, a rusty pan, and an alcoholic 
fish, and told, Find out what vou can, 
and when I think vou have done the 

With ocea- 
Agassiz kept 


work will question you.”’ 

sional brief questioning, 

Shaler upon that one fish for seven full 
2 In the laboratory with Agassiz. Evcry Sat 


urday Ne wspaper, 1874, S. Hl. Seudder. 
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days, allowing him no reading or consul- 
tation with others. Agassiz’s regular re- 
ply when Shaler did not answer ques- 
tions as wished, was ‘*‘ That is not right,’’ 
and would then leave Shaler to his 
further study of the fish.* 

Other Agassiz students have reported 
the Agassiz method through similar ae- 
counts of personal experiences. The 
method worked well with Agassiz as the 
teacher and with a remarkably superior 
evroup of students. The first extensive 
trial of the method without Agassiz as 
the teacher failed. That came about on 
Penikese Island where in 1873, the great 
teacher conducted his Penikese summer 
school of biology. That summer school 
was the first organized summer school of 
biology in America. Its first vear has 
furnished guidance and inspiration for 
our many valuable summer schools of 
science. But the aitempted second year 
at Penikese, with plenty of good students 
and with reasonable funds, failed miser- 
ably and evanesced. Agassiz had died, 
and without his personality, extensive 
and vital learning, his clearly sensed 
method of study could not keep the 
school alive. One of my own first bio- 
logical excursions was to Penikese 
Island, on which there remained a few 
fallen timbers of the old barn which had 
been the laboratory of the Penikese sum- 
ner school. 

Undoubtedly Agassiz’s way of work- 
ing with students exists today under 
modifications at Woods Hole and_ at 
many other places where special students 
of science gather for instruction and re- 
search. The earlier claim that the Agas- 
siz method was good for general instrue- 
tion has not been substantiated. Even 
in general college classes in biology, there 
are but few students who come with any 
burning desire to study science. Indeed, 
their feeble flames for science need much 

The autobiography of Nathaniel Southgate 
Shaler. 1907, 


good kindling before any heavy wood 
may be added, and for some there is no 
feeble flame, and the fuel is ‘‘all wet’’ 
and fires with difficulty. And in secon- 
dary school biology most of the students 
would be worse than helpless if taught 
for long by the Agassiz method. For 
general instruction the Agassiz method 
needs careful revision. 


A Great LAporatory TEACHER 

The second great teacher of biology 
to whom I direct attention is James G. 
Needham, for 30 years a noted Cornell 
University biologist, a teacher elsewhere, 
prior and subsequent to his Cornell 
vears. My own first knowledge of Dr. 
Needham’s teaching came to me not by 
observing him but by a steady stream 
of favorable comments from those for- 
tunate in having been his students. I 
had heard of Needham’s large classes, of 
his use of advanced students in his teach- 
ing, and of his own frequent but irregu- 
lar appearances among his laboratory 
classes for which his advanced students 
were immediately responsible. I adopted 
a procedure to allow me to have an un- 
conducted visit to these classes. Of my 
full plan and purpose for this visit I 
never told Dr. Needham until early in 
1946. Arriving at Cornell, 1 went to 
the laboratories and quietly moved about 
among the students to see how they were 
working. The work was mostly on insect 
structures. The specimens had been col- 
lected by the students themselves on 
recent trips, partly as class trips, and 
partly by groups ef students, or indi- 
vidual student trips. The students 
talked a good deal about the kinds of 
places in which the different insects had 
been found, and of how particular strue- 
tures seemed to related to living 
places and habitse The voung instrue- 
tors quizzed students and were quizzed 
by students. The room was not quiet, 
but I noted no extraneous noises. It was 
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the talk and movement of a working and 
well-guided lot of young humans in 
which the sapiens part of Homo sapiens 
was being ‘strongly encouraged to de- 
When Dr. Needham entered the 
large laboratory, I noted no change in 


velop. 


vigor, industry, or purpose of students. 
Indeed, most of the students seemingly 
did not recognize his entrance. And as 
he roamed about the room, questioning 
and being questioned, the students 
seemed to accept him as one of their own 
group of learners. He questioned as a 
learner, not as a quiz master. It ap- 
peared to me to be a learning situation 
in which old and new facts and interpre- 
tations found place in the thinking of all 
concerned. The teacher was not doing 
the student’s learning but guided that 
learning and made sure that learning 
took place. 

After agreeing to prepare this paper, 
I wrote to Dr. Needham, now retired, 
telling him of my visit of thirtv vears 
ago and asking him to write me. 
Amongst other things in his reply | 
quote the following : 

‘*My practice in teaching biology was 
very simple. I always told my pupils: 
‘It is not what I «lo, but what you do, 
that educates vou.’ I brought the pupils 
and the organisms together face to face, 
gave the students as good an introdue- 
tion to the organism as I could, and then 
kept out of the road. I told my assis- 
tants not to point out everything ; to 
allow the students some delight in dis- 
covery. And I never believed in biology 
with life left out. I used much living 
material. 

‘*Further than that. I took oceasion 
to remind them sometimes that Growth 
is the most noiseless process in the 
world.’’ 

It is to be hoped that, if Dr. Needham 
should ever note what I am now saving, 
he will be stimulated to do a paper of his 


own on this same topic. 
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A GREAT LECTURER 


There are thousands of people for 
whom John M. Coulter was America’s 
ereat teacher of botany. As with Agas- 
siz and Needham, only one of his many 
excellent qualities will now be cited. He 
lecturer about 


was the unsurpassed 


plants. As his laboratory assistant for 
two vears I had opportunity to observe 
his teaching, and in laboratory contacts 
with his students, abundant comments 
and some prolonged discussions were 
heard. Those students included college 
freshmen placed there by deans as they 
made their checker-board student pro- 
erams; juniors who found that they 
must have another science credit ; sopho- 
more pre-medics assigned to the course 
but who wondered what piant study 
could do for them; and a precious minor 
itv who knew something about plant life 
and wanted to know more. 

Dr. Coulter’s vounger days included 
much field work in many types of 
As botanist on the Hayden ex- 


Nationa! 


regions. 
pedition to the Yellowston 
Park, he roamed widely and with great 
energy, and made large collections of 
plants, many of which were later re- 
corded as new to previous records. As 
a student under Dr. Asa Gray of Har- 
vard, he profited by that remarkable 
scientist’s orderliness and thoroughness 
As a teacher and an editor almost from 
the days of his vouth, he had learned 
what succeeds and what does not. He 
became so much interested in effective 
presentation of lectures that he later as- 
signed laboratory and field work to as- 
sistants who were his advanced students 
and he only occasionally appeared in the 
laboratories. Indeed, he once said that 
as he proceeded in a lecture the students 
became of less and less consequence to 
him. That 
taken too seriously, because the rather 


statement should not be 


infrequent interferences by questions 
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from students were welcomed by him, in 
But 
make 


case the questions were not dumb. 


students were never allowed to 
speeches in his clavses. 
Dr. Coulter’s  leeture 
were exponents of much 
lecture be- 


and 


notes were 


models, and 
time thoughtfully used. A 
went somewhere 
topic was 
stated, its major and subordinate divi- 


van somewhere, 
stopped somewhere. His 
sions and the illustrations came along in 


orderly fashion, each part taking its 
place so naturally that it all seemed to 
be accomplished simply and easily. His 
blackboard writing and drawings seemed 
just then to have occurred to him as he 
wrote or drew. But these, too, were in- 
dicated in his prepared notes. In lee- 
seal &: he never ceased to rethink what 
he wWas discussing. His kindly person. 
ality and sometimes playful language 
scintillated upon a fundamentally seri- 
ous background. When deseribing to 


beginners how the enclosed flowers of 
figs are pollinated by insects that never 
escape from the flowers, a student asked. 
“What becomes of the insects when the 
figs ripen.’’ The reply was, ‘‘We eat 
them, and have a balanced diet.”’ 

Dr. Coulter’s lectures were of similar 
type for elementary and for advanced 
instruction, having the same quality of 
preparation, orderliness and complete- 
ness. Recent publications caused many 
What is not 


known was clearly set off from what is 


side notes in his outlines. 
known. He constantly alluded to the 
outdoor life of plants and counted upon 
considerable student first-hand experi- 
ence. On one occasion he remarked, 
“When I 
thought of 


those reared on farms and in villages, 


was yvounger seriously 


restricting my students to 


since they have something on which to 
build.’’ 


would be even less possible in times of 


That restriction, never adopted, 


decline rural population. 


Rather, a substitute for rural life is 


needed for the inereasing number of 
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biology students, and we need to recog- 
nize a large amount of city biology 
which is often ignored. 

In stressing the value of Dr. Coulter’s 
lectures, more needs to be said. Leetur- 
ing to students is useful when done by 
those who really can do it effectively. 
Poor lectures have deadened many sci- 
Lecturing thus became a 
science teachers. 


ence classes. 
bad habit for many 
The habit became so bad that correctives 
had to be developed. Conferences be- 
tween teacher and students proved su- 
perior in many cases. Gertainly confer- 
small 
Perfunctory lec- 


ences are good for groups of 
advanced students. 
tures provide the easiest way of dispos- 
ing of classes. They are also least useful. 
Some lectures are effective in completely 
dlisposing of the students. My own 
“thought is that good lecturing will again 
come into favor as a part of most effee- 
tive science teaching. But good lectur- 
ing needs the sort of preparation given 
to it by Dr. Coulter. His was so artful 
that a faculty dean onee told his stu- 
dents to take a course with Dr. Coulter, 
regardless of which coyrse they should 
take. In other words, ‘‘take Dr. Coul- 
ter.’’ Those are very rare science teach- 
ers of whom that statement can be made. 
_ Recently 26 Amherst College gradu- 
dtes, now in various kinds of public life, 
prepared and published an extensive re- 
port on what they think Amherst College 
It is an sinusually thoughtful 
and document. Part of 
what these business men say about lec- 
tures as a means of teaching is quoted: 

“The lecture system, skillfully used 
by gifted teachers, is a valuable method 


needs. 


constructive 


of teaching, especially for vounger stu- 
dents and in introductory courses. At- 
tempts to eliminate lectures entirely 
their back 
under another name. The lecture sys- 
tem, should, however, always be accom- 


merely result in coming 


panied by some pedagogie device for 
putting the student to. work upon the 


| 
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material with which the lecture is econ- 
cerned and for bringing student and 
teacher together for regular, frequent, 
When this is not 
done, the result is usually in the end to 


intimate discussion. 


nullify the educational value of the lee- 
ture and to stultify both lecturer and 
students. The effectiveness of the 
method which combines the lecture with 
individual instruction has, on the other 
hand, been established beyond question 
in the teaching of the sciences. In these 
subjects, the student is expected to go 
from the lecture room to the laboratory, 
ample facilities at considerable cost are 
provided to make this possible, and no 
other method of teachine is deemed ad- 
missable.’ 

Through some peculiar thinking or 
because of absence of thinking a lecture 
is regarded as coinciding in length with 
one class period. Who discovered that 
a leeture is legitimately just one hour in 
length? <A ten-minute or half-hour lec- 
ture is often quite adequate and such 
lectures are most useful in the labora- 
tory when needed. But this would mean 
coordinated lecture and laboratory work 
by the same persons. Such a plan does 
not fit our current and false idea that 
lectures are done by the main teacher; 
laboratory work is managed by subor- 
dinate teachers. Secondary school biol- 
ogy suffers less than college biology be- 
cause of this situation. If teachine is 
worthwhile, it is werth doing in the best 
And if the 


method is to be sed at all, it needs 


possible ways. lecture 
close coordination with other work in 
the subject. Remember that it is the 
students who are to do the learning, 
though teachers also learn. and coordi- 


nated learning is essential. 


ADDED COMPONENTS 


I have described one outstanding fea- 
ture of each of three creat teachers of 


biology. Each of those teaching scien- 
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tists possessed other desirable qualities. 
No attempt has been made to list or 
deseribe all qualities of good biology 
teaching. On that we could not fully 
agree, which isn’t important. If the 
most effective teacher amongst us were 
to detail his procedures, it is unlikely 
that other good teachers would fully ap- 
prove. Those known to be good teachers 
are usually the ones who are keenest to 
discover better ways of working with 
students. Unfortunately many scientists 
of long experience regard themselves as 
vood teachers when others do not so re- 
vard them. The complacency of poor 
teachers is often costly to their students. 
Kven discussions of teaching ob- 
served askance by many scientists who 
are proud of being scientists, and who 
are trusted with problems of instruction. 
I doubt if scientists generally sense the 
imperative need of Improvement of sei- 
ence instruction. We believe in science 
and its possible uses in our educational 
All the people may now be 
Most of them will 


procedures. 
educated if they wiil. 
not become scientists, though we'd like 
them all to,bécome scientific. We are 
very far from using the sciences with 
the purpose of hay ine the people become 
scientific. So far most that we do is de- 
signed to encourage the development of 
scientists, a worthy and necessary, but 
certainly a partial service. 

No set pattern is suitable for all. The 
gvood qualities outlined above may stimu- 
late more careful thinking by those who 
teach. That is the best for which we 
hope. 

Tep Downs, the author of Tinian Field 
Trips in the October issue, is continuing his 
eraduate study at the University of Califor 


nia. His address is Richmond Terrace, Bldg. 
W, Apt. 2, Richmond, California. 


INSECT GALLS ean be collected in the fall ot 
the year. If the insects are still present, 
place the galls in jars covered with glass 
plates or fine cloth. Cheesecloth is unsuit 
able because many species of the gall in 
sects are small enough to escape through the 


mesh. 


| 
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Displays and Exhibits 


DONALD S. LACROIX 


Amherst High School, Amherst, Massachusetts 


Many high school biology laboratories 
are “‘spic and span,’’ having nice clean 
work benches, a series of very neat dis- 
play cabinets under lock and key and a 
conservatory in an adjoining room filled 
with plants and aquaria. 

A more ‘‘biological’’ atmosphere can 
be built up by having the aquaria and 
plants in the laboratory itself where they 
can be seen and observed daily. Also 
added interest is secured if displays, pic- 
tures, skeletons, specimens, exhibits, and 
paintings are arranged in the laboratory. 
Still more interest and more actual learn- 
ing can be accomplished if the pupils 
themselves take part in the preparation 
and placing of these various attractions. 


This all gives the impression of having a 
‘work shop’’ instead of a_ recitation 
room, 

A display of preserved specimens is a 
worth-while addition to any biology lab- 
oratory, and can be purchased from any 
science supply house. Fun, valuable ex- 
perience, and much actual learning can 
be afforded if the biology pupils them- 
selves make up a display series covering 
a cross-section of the animal kingdom, 
and many of the specimens can be pro- 
cured by the youngsters in one way or 
another. Glass jars are to be found in 
any home. They should be of fairly 
uniform size and shape. Small forms 
such as insects, spiders, small am- 


; 
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can be tied on a piece of 


phibians, ete.. 


glass to keep them up off the bottom of 
the jar. 

For preserving fluid, a 7‘« formalin 
and water mixture is good. Insects can 
be kept in iso-propyl alcohol or even in 
rubbing alcohol, although the latter is 
not as good as iso-propyl. A mixture 
85 parts of 70° alcohol, 10 parts forma- 
lin and 5 parts glacial acetic acid makes 
an ideal preservative. Most water-in- 
habiting forms can be anesthetized by 
adding small amounts of alcohol to the 
water in which are collected. 
Larger forms can be killed the same way 
but must be opened afterwards to let the 
body cavities. 


preservative penetrate 


Insects Call be dropped directly into 
alcohol. 


9 


What can the boys and girls use? 
What kinds of animals? Leave that to 
them—or suggest looking for some of the 


following: 


On land: 


All loeal types of animals, earth-worms, 
hundreds of insect types, land snails, spiders, 
birds (if you are adept at taxidermy, but 
don’t let the voungsters go out just to kill 
birds—it’s more fun to have a feeding sta 
tion or to go on bird walks), toads, lizards, 


snakes, embryos from slaughtered animals. 


| Nov. 


At the seashore: 
Star fish 
Sponge 
Jelly tish 
Polyps 
Coral Crab 


Horse-shoe crab 


Sea urchin 
Sea cucumber 
Sand dollar 


Barnacle 


Sandworm 


Lobster Insects 


Fishes Clam 
Octopus Ovster 
Squid Mussel 


Fresh water (ponds, streams, springs, 


SWalllps ) 


Sponge Snail 
Liver fluke Mussel 
Planaria Fish 


Craytish Mud puppy 
Clam Frog 
Turtle 


Alligator 


Salamander 


Aquatic insects 


The Riker mount, a flat cardboard box 
filled with cotton and having a glass 
cover makes an excellent display case. 
Insect life histories, leaf specimens, and 
many other exhibits may be arranged in 
these neat, protecting cases. It is well to 
have a supply of them on hand as the 
boys and girls will be able to suggest and 
produce a multitude of interesting dis- 
plays. 

In the same way, exhibition boxes 
made of cardboard with glass tops can 
be utilized by pupils. Figure 1 shows a 
series of representatives of various 
orders of insects prepared by the boy and 
virl in the picture at the beginning of 
the article. The boxes are not expensive 
to purchase from a_ biological supply 
house and the labels can be cut out of old 
catalogues or can be hand printed, 

One pupil made little transparent pock- 
ets from cellophane saved cigar- 
ette packages and filled them with vari- 
ous types of seeds to show adaptations 
for dispersal. These envelopes were 
fastened to a large sheet of cardboard 
and appropriately labelled. 


Ears of corn showing various types or 
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Teaching and 


exhibiting hereditary traits can be hung 
in the biology laboratory to add interest. 

The local druggist often has beautiful 
reproductions of paintings 
One 
drug company is using paintings to por- 


posters or 


which he will lend or give away. 


tray events in the history of medicine 
and these make worth while additions to 
any laboratory. 

Some boys who were taking a wood- 
working course in shop asked their in- 
structor for odds and ends of various 
kinds of wood. The boys then sawed the 
pieces to a uniform size, planed them and 
varnished one-half of each specimen. A 
screw-eve fastened in one end made it 
possible to hang these pieces on hooks 
screwed into ply-wood board. The 
photograph (Figure 2) shows one corner 
of this display board with several wood 


samples in place. 
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Teaching and Learning Aids in Biology* 


J. W. GALBREATH 


Head of Science Department, Senior High Sehool, 


Teaching and learning aids in biology 
are so varied and mumerous, that in a 
short report of this type, it is difficult 
to determine the limits of the field and 
I shall 


veneralization 


to do justice to any one aid. 
limit my discussion to 
rather than to any one specifie aid. 

A biology teacher greeting his class 
for the first time asked; ‘‘What will 
you learn of me?’? The reply came: 
‘*Tlow shall we learn to live together in 
peace? How shall we learn to work 
together?) How shall we care for our 


How shall 


we see and understand the thines about 


bodies? How shall we play ? 


us’? How shall we rear our children? 
The 


teacher pondered these words and _ sor- 


Kor what ends shall we live?’’ 
row was in his heart, for his own learn- 
ing tonehed not upon these things. 


* Part of program of NSTA, assigned to NABT. 


East St. Louis, Illinois 


Although the author who first pre- 
sented this illustration is unknown, the 
lesson it imparts needs to be made a 
part of every biology teacher today. We 
need to ask ourselves these questions over 
and over again, until their answers be- 
come our way of living and teaching. 
Real teaching must be human, down to 
earth, and practical. Modern biology 
draws from so many fields of knowledge 
materials to fit the interests, 
needs, and abilities of individual pupils, 
that no textbook 
Most of our materials for living and 
teaching biology lie outside the textbook. 

Teaching and learning aids provide 


for its 


single is adequate. 


the means by whick biology becomes the 
dynamic and fascinating subject of life. 
Contact with life provides first-hand ob- 
servation, pulsating with activity rather 
than the deadening stagnation which re- 
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sults in contact with textbook alone. It 
is impossible to do the most effective 
teaching without a liberal use of the un- 
limited teaching and learning aids in 
biology. 

It is agreed that one of the chief aims 
of biology teaching is to acquaint pupils 
with the nature of the world in which 
they live. How better can this under- 
standing come about than through the 
use of such visual aids as specimens, dis- 
plays, museums, exhibits, charts, models, 
diagrams, slides, pictures or through the 
use of educational films? 

How better to provide for the varied 
abilities, backgrounds, interests and 
needs of our pupils than through the use 
of projects in our niology courses? The 
pupil comes in contact with life that is 
real and purposeful. New knowledge is 
gained through investigating the wide 
field of supplementary reading which is 
needed to answer his own problems. 

Supplementary reading is a ‘‘must”’ 
as a learning aid in biology. It provides 
a world of pleasure for leisure time, 
opens up new fields of interest, and pro 
vides background for vocation or avoca 
tion for later life. 

The field trip as a teaching and learn- 
ing aid in biology provides one of the 
best methods of gaining first hand ex- 
perience with living things. Field trips, 
which are well planned, and purposeful, 
connect the classroom to the great out- 
of-doors. They vive the bovs and girls 
in our classes the best opportunity to 
observe the inter-relationship among liv- 
They 


provide excellent opportunities for de- 


ing things in their natural habitat. 


veloping the intelligent conservation 
minded citizenship so greatly needed to- 
day. The participant can actually ob- 
serve the best methods of soil conserva- 
tion in the field: an excellent method of 
teaching wise use of our greatly depleted 


natural resources, 
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The great teachers of science are not 
vreat because of wirat they know alone, 
but because of what they do to their stu- 
dents In arousing and holding their in- 
terest and in producing results of the 
highest quality. Teaching and learning 
aids are the most effective means in de- 
veloping this inspiration and motivation 
in producing this top quality of results 
in both teacher and students. 
Teaching and learning aids in biology 
are essential in developing the evreatest 
of all rewards to the teacher, the convie 
tion that intellectual curiosity has been 
aroused in the student. 

In this short report only some of the 
high points have been covered as to the 
possibilities of a few of the many valu 
able teaching and iearning aids in biol 
ogy. The possibilities are unlimited to 
the teacher who would but make an hon- 
No. schoo! 


is too large or too small, no community 


est investigation about him 


too barren to es ample materials 
for investigation. specimen may be 
meaningless to the uninformed but in 
the hand of the wise and skillful teacher 
it may become an invaluable aid to learn- 


Partial List of Teaching and Learning Aids 
in Biology From THe& AMERICAN 
BioLoGy TEACHER 
SAVER, Harry L. A Wild Flower Exhibit foi 

High School and Colleges. Mar. 1940, 
BEEBE, ELENOR JUNE. The Problem Child and 

the Biology Project, Jan, 1939. 
BREUKELMAN, JOHN. The 

Teaching Device. Jan, 1941, Feb. 1941. 
EVYESTONE, B.-k. Pupil Activities in Tcoaching 


Aquarium As a 


Conservation, Jan, 1943, 


GouGEeT, CHARLES W. The Use of Miniature 
Dioramas As a Visual Aid in Biology. May 
1942. 

GOUGET, CHARLES W. Your Classroom Can Be 
a Museum, Feb, 1943. 

GOUGET, CHARLES W. An Ob jective Approach 


to Biology. Jan. LO39, 
GRENLOCK, Vicror A. Student Choices of Out 


side Readings in Bicloqy. Nov. 1945. 


, 
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Hess, E. D. The Use of Objects, Specimens, 
and Modcls in the Teaching of Science. Nov. 
19358. 

HorrMaAN, CLAUDE I. & PETERSON, Dora, 
Teaching Biology by the Project Method, 
Nov. 1940. 

KEENE, InvING A Living Boology Labora 
tory. May 1945. 

Lucas, Lr. (J.4.) G. B. Factors Which De- 
termine Successful Field Trips. Feb, 1946. 

Micnaup, Howarp H. Importance of Field 
Work for the High School Biology Teacher. 
Mar. 1941. 

Orsporn, H. D. Supplementary Reading in 
Biology. Nov. 1938. 

Procror, F. J. Objective Animal Experiments. 
Oct. 1940. 

Riess, KARLEM. Chemical Gardening the 
High School Laboratory. Feb, 1945. 

Rogick, Mary D. Field Trips With a Long 
Range Purpose. Jan, 1945. 

SALISBURY, DOUGLAS. Winter Field Trips. 
Jan. 1941. 

SANDERS, KARLYN BEeYETTE. Developing Indi 
vidual Pupil Interests in Biology. Jan. 1939. 

SEARS, PAUL B. Teaching Ecological Rela 
tionships Through Biological Field Trips. 
Feb. 1946. 

STEVENSON, ELMO. hield Trips With Fun. 
Jan, 1943. 

Special Field Trip Issue, Oct. 1941. Articles 
by Hunter, Mann, Bruce, Salisbury, Yathers, 
Neher, MeCofferty, Thurston, Biebel, Howes. 

Special Visual Aids Issue, Nov. 1941. Articles 
hy Rogick, Lee, MeCauly, Snow, Blandon. 


BIOLOGY AT CHRISTMAS- 
TIME 

Every Friday of the last week before 
Christmas vacation we have a little pro- 
vram on the flora and fauna connected 
with Christmas. One student is picked 
by his fellow students to act as Chair- 
man for the day. Reports are given and 
materials are brought to illustrate the 
connection between biology and Christ- 
mas. The students discuss the Christ- 
mas tree. When this is done identifica- 
tion is brought out as well as the eternal 
problem of the wise use of trees. Pieces 
of mistletoe are brought in the 
lengend explained. The poinsettia name 
is tracked down and a review of essential 
flower parts is reviewed. The story be- 


hind ‘‘attar of roses’’ fits in at this time. 
There is an interesting story of the deer 
of the world in the National Geographic 
educational series. 

The students find the use of flavorings, 
such as spearmint, wintergreen. sage, 
ete., interesting in connection with foods, 
traditions and legends of the Yule log, 
the palm, incense and myrrh helps to 
round out the background of Christmas 
as well as the origin of the Chritmas tree. 
Many additional items can be taken up, 
such as wreaths and the problems of the 
cedar, balsam and spruce. The nuts 
used in the Yuletide season add a little 
more. The Nature, Natural History, 
and National Geographic magazines as 
well as Christmas books make a good 
bibliography. 

We conclude the period with some 
material, on holly and then sing ‘* Deck 
the Halls’? and other songs. 

CHARLES W. ScrIBNER, 
Appleton High School, 
Appleton, Wisconsin 


NEW SLIDE SERVICE 


CORONET, is making available 2” x 2” 
Kodachrome slides of the color illustrations 
featured in the magazine. This new service 
began with the August, 1946, issue as an 
experiment. The response from projector 
owners has fully justified its continuation. 
Slides are furnished in the usual cardboard 
mounts at 50¢ each postpaid. 

The principal color feature in the August 
issue Was a series of nine paintings of an 
imaginary rocket trip to Mars. The Septem- 
ber issue contains two unusual color features : 
HOW YOUR MONEY IS MADE and 
MEDICINE 100 YEARS AGO. Koda- 
chrome slides of these color features and all 
others in issues of CORONET from August, 
1946, will be continuously available. It will 
not be possible to furnish Kodachrome slides 
of color features in earlier issues. 

When ordering slides it is only necessary 
to indicate the page number of the color 
feature and the issue of the magazine in 
which it appears. The slides, when shipped, 
will be similarly identified, so the magazine 
itself may be used to supply any informa- 
tion required for their use. All orders or 
inquiries should be mailed to the Edueation 
Department, CORONET MAGAZINE, 919 
North Michigan Avenue, Chieago 11, Ilinois. 
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From the President 


Boston Bound 


On December 26 or 27, depending on 
distance to be traveled, members of 
THE NATIONAL ASSOCIATION OF BIOLOGY 
TEACHERS will pull their feet from under 
the festive board and wend their ways 
toward a city rich in traditions of AAAS 
meetings and cold weather—Boston. Or 
so we have heard. 

Events have occurred this vear in the 
life of the Association which probably 
will never happen again. First, two 
annual meetings within the brief space 
of nine months, were occasioned by the 
war and its rather abrupt close. Second, 
it was decided that present officers hold 
over for an extra six months because of 
a change in the fiscal vear. Both of these 
events have been privileges and have 
brought inspiration, but oh! The time 
and energy and worry and hustle. But 
if we can be rewarded with news half so 
pleasing to our ears, and by attendance 
equal in unanimity and cooperation, it 
will be more than worth the effort. 

Expressio is of confidence in THe Na- 
TIONAL ASSOCIATION OF BIOLOGY TEACH- 
ERS and the pleasure of being accepted at 
face value by some outstanding leaders 
in THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE surely gave 
us a “‘lift’’ at St. Louis. 
representation on the Cooperative Com 


educational machine of AAAS, 


We now have 


mittee, 
and full affiliation with that organiza 
tion. We can feel very proud to rejoice 
with AAAS in its acquisition of a new 
NABT has al- 


ready made a substantial contribution, 


headquarters location. 


and should have more ready. 
Dr. Palmer has already lined up a 


four-star program, using the theme 


“ecology.”’ Look for complete details 


in the December number of The Ameri- 


can Biology Teacher. 


We are looking forward to meetine 
With 


the cooperation of the American Nature 


new friends and visiting old ones. 


Study Society, whose help we believe can 
lead to important ends, this will be a 
splendid meeting. 

If you and your biology teachers 
haven't done so already, begin now to 
plan a trip to Boston as a part of your 
holiday vacation. The Association needs 
you with your ideas, and—may we say? 

you need the Association, 


PrEVo L. WHITAKER 


BOSTON MEETING 
At the time of going to press the pro 
vram Was tentatively arranged as fol- 
lows: 
DECEMBER 27, 1946 
Bradford Hotel 


Business sessions of Representative 
Aly, Evecutive Board, Editorial Board, Mem 
Times to be 


Assen 


he rship and other committees. 
announeed, 
DECEMBER 28, 1946 


Bradford Hotel 
Symposium on Keology and 
the Teaching of Eeoloqy 


What is Keology and how may i 
best be taught? 


The me: 


Morning Program: (Lobby Ball Room) 
What in Keology is Most Significant to the 


Biology Teacher? 
9:00 A. M. The Eeologists’ 
M. AIKMAN, 


pont, d. 


President, Ecological Societ) 


The Botanists’ Viewpoint, NEIL Sry 
VENS, President, Botanical cet) 
10: ¢ The Limnologists wpoint, J. (; 


NEEDHAM, Cornell University 
10: 30 The Malae ologists’ Vi HENRY 
VANDER SCHALIE, University of Michigan 
11: 00 The Zoologists’ Vieu pot, LOWELL 
Kk. NoLAND, University of Wisconsin 
11:30 The Paleontologists’ Vie w port, 
Hervey W. Suimer, Massachusetts Insti 
tute of Technology 


Afternoon Program: (Parlor B) 
The Teaching ot 
2:00 P. M. From the Nature Studu Vieu 
point, RicHarp WeAvER, Audubon Nature 
Center 


a 
fis 
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2: 30—From the General Science Viewpoint, 
CHARLOTTE GRANT, Sarah Lawrenee Col- 
lege, New York, representing National Sei- 
ence Teachers Association 

8: 00—From the General Education View- 
point, FRANCIS CurtTIS, University of Mich- 
igan, representing Department Q, AAAS 

3:30—From the Biology Teachers’ View- 
point, Howarp MICHAUD, President-elect of 
The National Association of Biology 
Teachers 
All of the above meetings are open to mem- 

bers of other organizations interested in the 
field. We weleome particularly the following: 

Tue AMERICAN NATURE STUDY Society, which 
has expressed special interest in the after- 
noon program, 

THE NATIONAL SCIENCE TEACHERS ASSOCIATION, 
which has expressed interest in the papers 
of the morning, 

DEPARTMENT Q OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE, with 

whieh our organization is affiliated, 


Banquet, 6: 30 p.m. 
Pact B. Sears, Oberlin College 
Human Ecology 
Reservations for the banquet may be made 
at our headquarters, Bradford Hotel. Guests 
and friends are cordially invited, 
Additional details of the program will ap- 
pear in the Deeember number. 


Note to speakers: You are requested to sub 
mit an abstract of vour paper to E, L. PALMER, 
Fernow Hall, Ithaca, New York, or to THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
or SciENCE, Washington, D. C., by December 1. 
You are requested to be sure that vour per 


sonal address accompanies your abstract. 


THE AMERICAN NATURE STUDY 
SOCTETY 
December 27-28, 1946 


Bradford Hotel—Parlor A 
Friday, Dee. 27, 9:09) am.: 
CnarLes BE. Monr, President 
How to inerease natural resource planning 
and conservation edueation in our school pro- 
grams through present subjeet matter areas. 
Friday, Dee. 27, 1:30 p.m.: Chairman, Rien- 
anD L. WEAVER, Secretary 
The Workshop method in training teachers 
and leaders conservation planning 
programs in conservation. 
Friday, Dee. 27, 6:30 
CHarLes E. 
The American Nature Study Society's 


Chairman, 


pm.: Chairman, 
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Dinner and Annual Meeting. 

Friday, Dee. 27, 6:30 p.m.: Oval Room, 
Bradford Hotel: Chairman, Cuarues E. 
The American Nature Study Society’s Din- 

ner and Annual Meeting. 

ELLEN Eppy SHaw, Honorary Member— 

“Nature Study Looks Ahead.” 

KATHERINE PALMER, “Fun with Fossils.” 

Epwin Way TEALE, Author and Naturalist— 

“Henry David Thoreau as a Naturalist.” 

(illustrated in color.) 

Saturday, Dee. 28, 9:00 a.m.: Chairman, 
CuarLes E. Monr 

Saturday, Dee. 28, 1:30 p.m.: Chairman, 

Bint 
Improving Camping Edueation through 

greater use of natural resources. 


CENTRAL ASSOCIATION 
OF SCIENCE AND MATHE- 
MATICS TEACHERS 


The committee in charge of the 1946 con- 
vention is directing its efforts towards build- 
ing a convention program around the slogan 

“New Power, Produets, and Personnel.” 
Through talented speakers, exhibits, and 


in the following paragraphs will be trans- 
lated into practical procedures for teaching 
science and mathematies. 
New Power 

Coneepts of Air Age and Atomic Age edu- 
cation bring us to new frontiers in modern 
living. Some of these frontiers will be de- 
veloped immediately; others, ultimately. 


Propucts 

New products, new materials, and new ser- 
vices are in the offing for American people 
They may result in new jobs, new factories, 
new labor problems and the need for a much 
vreater application of AND MATHE- 
MATICS to the development of such social and 
political measures as will lead to a society 
geared to the promotion of better living for 
all people. 

PERSON NEL 

World War II has foeused attention on 
the importance of science and mathematics 
in the training of military personnel. Now 
that the war is over, we must faee the fact 
that well trained scientists and mathema- 
ticians will be needed to help preserve na- 
tional safety and to permit this nation to 
cooperate effectively in the maintenance of 
world peace. 

Furthermore, health and safety will de- 
pend, in part, upon medical science reducing 
the number of deaths from contagious and 
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degenerative diseases. Hence, we must not 
overlook the training of a sufficient number 
of people to do basie research. Then, too, 
as scientific and mathematieal principles con- 
tinue to be applied to industrial expansion, 
the need for adequately trained personnel 
becomes apparent. 

Hence, we must be ready to give a certain 
body of our students such high school and 
eollege training as will enable them to fit into 
fields of research and into technical positions 
in industries; we must be prepared also to 
train a certain other body of students for 
less technieal and less skilled positions; and 
we must be ready to train all people, skilled 
and unskilled, to live and work effectivels 
in the world as we will experience it Topay 
and Tomorrow. 

The committee in charge of the 1946 eon- 
vention cordially invites all teachers of sci- 
ence and mathematies to attend. The stand- 
ard rates for the Book Cadillae Hotel in 
November will prevail. Why not seeure your 
ROOM RESERVATION NOW by writing directly to 
Mr. C. B. Lorris, Front Office Manager, 
Book-Cadillae Hotel, Detroit 31, Michigan ? 


The Biology Section meeting, Friday, No 
vember 29, 1946, is as follows: 

Chairman: FrRep J. BurDINE, Thornton Town- 
ship High School, Harvey, Illinois 

Vice-chairman: O. D. Roperts, Oak Park 
River Forest Township High School, Oak 
Park, Illinois 

Secretary: HELEN TROWBRIDGE, 
High School, Glen Ellyn, Illinois 

A Chemist Looks at the Manufacture and 
Control of Pharmace uticals, Dr. 
SELL Bricut, Associate Director of Control 
of Gelatin Produets Corporation. He will 
have a sound film in color entitled “A 
Story of Produet Development”; his entire 
talk will consume approximately 50 min 
utes, including a question period. 

Demonstration-Lecture, ELLA M. CLARK, for- 
merly of the Detroit Northwestern High 
School, Biology Department. 

She will present films on the embryology 
of the bird, a portion of her film on pollina 
tion, and part of a reel on the geysers of 
Yellowstone National Park; this will consume 
approximately 35 minutes, including a ques 
tion period. 

Illustrated Lecture on Conservation Eduea- 
tion Camp for Teachers—to he held this 
summer in Versailles State Park, Dr. How 
ArD H., Micuaup, Associate Professor of 
Conservation, Purdue University. 

He will present an illustrated lecture with 
kodachrome slides to last approximately 30 
minutes, 


Glenbard 


The Conservation group meeting, Saturday, 
November 30, 1946, is as follows: 
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Presiding: Howarpv H. Micuaup, Assistant 
Professor of Conservation, Purdue Univer- 
sity, Lafayette, Indiana. 

A Discussion of Forestry from the Human 
Welfare Standpoint, Dr. SAMUEL T, DANA, 
Dean of the School of Forestry and Con 
servation, Ann Arbor, Michigan. 

Discussion of Indiana’s Conservation Bduca 
tion Program (brief), Dr. Howarp H. 
Micuavup, (Presiding officer of the group). 
This discussion will be similar to those 

given by Mr. Capps and Mr. Fisk in previous 

years. 

Uneertain in communication with Mr. Horr 
MASTER, Director of Conservation in Mich 
igan. 


Dr. Grant will arrange the program. 


HERPETOLOGICA 


HERPETOLOGICA is the only publication de- 
voted exclusively to the study of reptiles and 
amphibians. It is the organ of the Herpe 
tologists League, an AAAS associate. It 1s 
published on a non-profit, no salary basis. 
Manuscripts are welcome. Persons con 
tributing significantly to the study of herpe 
tology become Fellows of the League. Chap 
ters or Reptile Clubs formed at Colleges or 
High Schools may have their own Depart 
ments in the publication. It is possible to 
join the League without subseribing to 
Herpetologica, but a subseription includes 
membership. Please contact the Editor 
Publisher, Mr. Chapman Grant, 2970 Sixth 
Ave., San Diego 3, California. 


CANCER CONTROL 


The Joint Committee on Health Problems 
in Education, of the Epucation 
Association and AMERICAN Mepicau As 
SOCIATION, meeting at Chieago, May 14, 15, 
and 16, 1946, adopted the following state 
ment: 

Caneer control is a major health problem 
in the United States. As such, it merits at- 
tention not only in programs of research, but 
Instruction 
concerning the nature of cancer and known 
methods of prevention and control should be 
included in the high school course of study, 
along with other important health problems 
facing the American people today. High 
school students are interested in such infor- 
mation. Seientifie facts should be taught to 
them so that fears may be allayed, intelligent 
action as future adults be promoted, and 
families favorably influenced by the informa- 
tion which students relay to adult relatives. 


also in programs of education. 
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What Biological Facts Interest High School 


Sophomores? 


CHARLES E. PACKARD 
Alfred University, Alfred, New York 


Forty-four girls and twenty-five boys 
from two biology classes, nearly all 
sophomores, submitted answers to the 
following question asked near the close 
of the work for the first half vear: What 
topic, subject, or fact has interested you 
most up to this time in your biology 
course? Beeause of the possible bearing 
on choice of topic it is noted that the high 
school is located in a New England town 
of about 11,000 population, on the Con- 
necticut River about two hundred miles 
from the seacoast. The surrounding 
area is one of small farms with some 
Dairying is carried on 
There 
are several prosperous industrial plants 
Over five hundred 
pupils attend the high school, one of two 
About a 
hundred pupils come from outlying dis- 
tricts 


large orchards. 


extensively, as is poultry raising. 
in the community. 


serving the immediate vicinity. 


The contributions received, from al- 
most the entire class, were so varied as to 
be most difficult to classifv. Some re- 
plied by one or two words, others wrote 
short paragraphs. A few added reasons 
for the selection or commented. briefly. 
Five were unsigned but were capable of 
allocation by sex because of handwriting 
or other means of recognition, Signing 
A few did not 
hand in a choice and a few were absent. 


was not compulsory. 


The pupils were asked to leave their con- 
tribution in the basket provided for re- 
ceiving papers; no attempt was made to 
check upon them to see who did or who 
did not do so. 

It was carefully explained that an 
honest opinion was desired, that it was 


not an exercise which would be graded 
for averaging with other marks. Time 
was allowed for considering the matter 
briefly and sample topics were merely 
mentioned as illustrative of what was 
wanted. The instructor was curious to 
see what particular points, if any, had 
made general appeal; to see if there was 
correlation between class discussional 
emphasis and impression; to find out 
whether some common prejudices had 
been overcome ; to link topics chosen with 
individual pupils provided names were 
signed, and it was expected that nearly 
all would be; to discover what might be 
results that could be useful in guiding 
future treatment of the subject matter. 
It was expected that a similar procedure 
would be followed at the close of the 
vear. This was not possible because oF 
the resignation of the instructor to carry 
on the training of cadet nurses elsewhere. 

For the first half year in question 
thirty-one chapters (499 text pages) 
were covered in reading assignments, 
scientific term studies, question prob- 
lems, laboratory exercises and class 
discussions. There were some project as- 
signments, and outside readings in sup- 
plementary booklets, other texts, maga- 
zines, etc. Illustrative material was in- 
troduced into class periods and ‘‘free 
reading’’ in class on special topics was a 
practice employed from time to time. 
The broad unit subjects were four : 

The Fundamental Likenesses of All 

Living Things 
How Plants Solve the Problems of Life 
How Invertebrates Solve the Problems 
of Life 
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Vertebrates Have Life Problems Simi- 

lar to Those of Lower Animals 

In the last unit birds and mammals 
had not been treated. Since the dino- 
saurs offered an excellent opportunity 
for introducing the study of fossils this 
topic was taken up in connection with 
the reptilia. Problems involving man, 
evolution, heredity, conservation, the his- 
tory of biology and the future of the field 
were vet to be considered. 

Rough groupings and tabulations can 
be made although the diversification of 
answers complicates classification of the 
facts obtained. Some statements were 
double in nature, part very comprehen- 
sive, others much less so. The results 


are shown in the accompanying table. 


GENERALITY OF ANSWER Boys GIRLS 
Facts Broadly Inclusive 15 31 
Factually Limited 10 15 


BY KINGDOM 


Animals 17 28 
Plants 3 9 
Kither 5 5 
Neither (Chemistry ) 2 


BY BIOLOGICAL SUBDIVISION 


Definitely M rphological 3 5 
Physiological 13 
Embryologieal or De 

velopmental 4 
Paleontological (Fos 

sils 2 6 

Evolutionary 

Eeological 

By Taxonomic Groups S 13 

CHRONOLOGICAL 
First Half of Term 7 14 
Second Half of Term 18 30 


PARTICULAR ANSWERS OF INTEREST 


Boys: 
“The development of the ages.” 
The relationship of all animals in the way 
they are formed and in their way of life. 
“That a true bug is only one order under 
the heading of Insecta, and that many in- 


sects that I thought were bugs are not.” 
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“The structure of different animals and 
how one animal will have its different body 
organs in a different position than another 
animal.” 

“Where and when fish spawn.” 

“Ontogeny recapitulates phylogeny.” 

About the age of trees in California and 
how their age may be told. 

“That roots ot 


moisture in the soil and the leaves turn 


plants turn toward the 
toward the heat and light of the sun.” 

That Mother nature has provided tor every 
one of her children a means of reproduction 
and living. Also the usefulness of everything 
to something else, someway or somehow. The 
wavs by which nature accomplishes these 
things are most interesting such as, pollina 
tion, the distribution of seeds tor reprodue 
tion, ete, 

Girls: 

The chemical experiments with O, and CO, 
and the test for starch. 

The many ways the amphibia resemble 
both aquatic and land animals through gills, 
lungs, webbed feet, limbs, seales (fossil and 
extinet forms). 

“That the tongue of the snake is used for 
hearing, rather than taste.” 

Finding out how really harmless snakes 
are In comparison to Tormer beliet’s. 

That so few people in the whole United 
States die of snakebite. 

“T always thought a snake’s skin was wet 
and slimy but by studying Biology I found 
out that it is dry.” 

“Everything was interesting except the 
study of cells.” 

“The queer (but true) characteristics of 
Reptiles and certain types of fishes such as 
the eel. 


“That snakes can eat other animals which 


are much larger in diameter than their own 
bodies.” 

The chemistry experiments because “IT was 
amazed at the amount of change one solu 
tion could make when another solution was 
added to it.” 

“The things we learn about animals and 
their functions and about ourselves and how 


we work. Chemistry and that stuff about 


cells was awful.” 
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“The study of the frog because its organs 
are so much like man’s.” 

“That Euglena can live both like animal 
and plant.” 

“The different ways in which a green leaf 
is like a factory.” 

“The orders of jnseets and all information 
about them and their relatives.” 

“That all plants and animals have the three 
great functions of nutrition, sensitivity, re- 
production.” (This reply came in several 
times. ) 

“The funetions and developments of the 
internal organs of the elam, fish, frog, earth- 
(Not signed.) 

I thought snakes were the only 


worm.” 
“Reptiles 
reptiles, and never dreamed that turtles and 


crocodiles were included in that elass.” 


Most of the statements of part V have 


been quoted so as not to spoil the original 


flavor. A few were condensed and 
changed for the sake of clarity and brev- 
ity. A surprisingly large number of 
replies were given in good grammatical 
form. Improvement was shown in the 
use of technical terms, in phrasing and 
spelling as compared with papers col- 
lected in the early work of the course. 
[It is possible and highly desirable to com- 
bine practice in writing sentences and 
paragraphs with the assimilation of 
scientific facts and ideas. 

There are probably too few cases con- 
cerned in this study to arrive at more 
than tentative conclusions. Some cor- 
relation between interest and prospective 
future occupation was shown. A boy in- 
terested in agriculture and forestry se- 
lected a fact about the California se- 
quoias and ring growth as a factor in 


When the 
frog was studied it was pointed out that 


determining the age of trees. 


it is often used as a type example remi- 
niscent of the organ-systems of man, an 
observation which reached a receptive 
consciousness evidently. Knowledge of 
the individual and his characteristics as 


they had been discovered, or seemed to 


What Biological Facts? 53 


have been, was either confirmed, or in 
some cases contradicted, in a revealing 
way. A girl who had seemed to be most 
prosaic and unimaginative remembered 
the comparison between the chlorophyll- 
bearing leaf and a factory and was evi- 
dently impressed by the imagery in- 
volved in likening the plastids to 
workers, ete. 

The most brilliant-minded person in 
the two classes chose the animal- and 
plant-like nature of Euglena as most ap- 
pealing. <A girl who had been thought to 
be rather conservative in her thinking 
seemed converted to the pageant of dino- 
saur life and rock-strata records. An- 
other, planning for missionary work, 
with pronounced religious views of so- 
called reactionary type, handed in *‘ pre- 
historic animals.’’ A girl of non-intel- 
lectual and decidedly athletic interests 
‘flowering and non-flowering 
Two positively did not like the 


wrote 
plants.”’ 
early work on cells, a point not easy to 
reconcile wath the attempt made to bring 
out their great variety and beauty of 
form amd function. Perhaps the drill 
accompanying the exercises of the first 
few weeks had greater influence in caus- 
ing dislike than attempts to make those 
particular topies come alive. Or were 
they so foreign to the experience of the 
pupils that they were objectionable? 
Definite stress was laid upon meta- 
morphosis in frog and insect, upon the 
transition of animals from water to land 
with accompanying adaptations and spe- 
cializations, and the prejudices commonly 
held against the reptilia. Replies showed 
that the time spent here was not wasted. 
Seventeen girls mentioned reptiles in one 
way or another, as compared to three 
boys. Just how was the natural repul- 
sion which is felt toward snakes and 
their kind overcome? It is hard to say. 
Perhaps the impassioned plea the in- 
structor made and the picture he painted 
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of a few ignorant neighbors he had seen 
in town killing some snakes sunning 
themselves on the rocks near his home 
had its desired effect. 

Fairly early in the course when the 
relation of chemistry to life was being 
considered a number of simple demon- 
strations were performed in class in il- 
lustration of points made. It would 
almost be expected that a number of boys 
would have had their imagination cr in- 
terest kindled by these but such seemed 
not to have been the case. Four girls 
touch upon chemistry. To one ‘t was 
very distasteful, to three highly absorb- 
ing. Not a single boy in either class 
mentioned the subject. 

A lad mentioned ‘‘marine life’? indi- 
eating that the picture painted of the 
rich fauna and flora of the sea had not 
been in vain, even for one as far inland, 
to whom it was almost unknown. It may 
be concluded, perhaps, that the gir!s were 
somewhat more specific and detailed than 
the boys. The better pupils showed 
greater tendency to write more com- 
pletely rather than to give a group name 
such as ‘‘invertebrates’’ or ‘‘plants’’ as 
their answer. Girls showed great in- 


terest in animals but more interest cor- 
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respondingly than the boys, in plant life. 
The striking diagnostic characters of the 
various phyla and large groups were 
brought out in a progressive and com- 
parative way so that there might be some 
definite association and means of dis- 
If the 


preponderance of single class or phyla 


tinguishine one from the other. 


designations is considered the equivalent 
of these characteristics then morphology 
is the biological field) which possessed 
greatest interest. The assumption may 
not be at all warranted, however, be- 
cause specific anatomical mention is not 
made in a large number of cases. It is 
clear, though, that there is a place for 
the teaching of paleontology in. proper 
manner in present-day secondary school 
biology. Vertebrates seem more popular 
with both groups. Great fundamental 
living processes are generously favored. 
A very wide range of interest is shown 
by what might be called a representative, 
if small, group of vouth averaging about 
fifteen vears in a little town not so dif- 
ferent from hundreds of others in the 
eastern states. The wealth of material 
covered in the first half vear of study of- 
fered ample opportunity for choice and 


the pupils availed themselves of it. 


**What a Wonderful Bird the Frog Are!”’ 


GRACE BRATLEE 


Leeds High School, Leeds, North Dakota 


Even to the most squeamish of high 
school students, there is adventure in 
each new zoological specimen—the 
amoeba with its false feet, the starfish 
with its acrobatic stomach, the shiny 
ericket with ears upon its elbows, the 
monsters of detective story fame—the 
None, 


however, arouses their interest as does 


bat and octopus—and all the rest. 


the common leopard frog, Rana pipiens 


pipiens. 


The lowest I.Q. can invariably spout 
its scientific name without the incentive 
of an approaching test. Students dissect 
and draw external views, internal views 

-spots, webs, spleen, bile duet, fat 
bodies, ... . Every portion of the ranal- 
cal anatomy has an enchantment all its 
own. The tenth ‘‘Mine’s full of eggs!”’ 
causes aS much excitement as the first. 


But the moment of greatest anticipation 


comes when the stomach is to give up its 
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secrets. In fact, the vears have taught 
me to save the dissection of this organ 
until last as a sort of grand finale to the 
study of this Anura. A depleted savings 
bank could not bring forth a more dis- 
appointed **Mine’s empty!’ than does 
an empty frog! 

The already mentioned years have 
been kind and left me still capable of 
sharing the excitement of students who 
find two bumble bees, a cricket, the wing 
covers of a beetle, a grasshopper, or, per- 
haps even a lady bird or a woolly bear in 
frog stomachs and of sharing the disap- 
pointments of those whose work reveais 
that ‘‘this little frog had none.’’ 

This vear was not much different from 
the many others in most respects—just 
in one! One stomach was opened with 
reluctance. The whole frog had been 
more or less a disappointment. First, it 
was much smaller than the other frogs; 
secondly, the removal of the ventral wall 
exposed a distorted liver and intestines; 


the whole abdominal cavity seemed filled 
with a misshaped pouch. ‘*‘Squashed in 
pickling’’ was the verdict of the young 
lady scientist. Opened, and incidentally 
the last in class to be opened, the stomach 
produced veritable ‘‘find’’—another 
Rana pipiens pipiens! Everyone rushed 
to admire the wonder. I did too. For 
of the 500 or more Rana pipiens pipiens 
that I had caught in the ponds, lakes, and 
streams of Minnesota and North Dakota 
or had secured from biological supply 
houses, this was the first of these am- 
phibians to reveal a case of cannibalism ! 
The title will be recognized as the first line 

of the following bit of nonsense verse, variously 
attributed to many authors, and encountered 
In Various versions: 

What a wonderful bird the frog are! 

When he hop he fly almost, 

When he stand he sit almost, 

Aint got no sense hardly, 

Aint got no tail hardly either 

So when he stand 


He sit on what he aint got almost! 


The Saga of Bessie, The Body Cell* 


JUDY BOLNICK 

Von Steuben High School, Chicago, Illinois 
This is the story of Bessie, a body cell 

who lived in A Higher Organism. 

was a good little cell; she minded her 


Bessie 


own business and attended to her osmosis 
and oxidation as all good cells should. 
Then one day Bessie noticed that she 
was different from the other little cells 
around her. She was growing bigger 
and bigger. Something was bound to 
happen. And suddenly, it did. 


**Well 


Bessie. 


bless my chromatin!’ said 
‘*My centrosomes are not over 
my nucleus any more, the way they be- 
long. Where————————?”’ 
Suddenly, she spied them moving off 
to one side. Before she had a chance to 
do anything about it, she noticed that 
something was happening in her nucleus. 
Her chromatin had slid over and was 
arranging itself on her linin fiber. Bes- 
sie looked desperately around for help. 
**Tt’s all right, dear,’’ said one of the 


elderly cells. ‘*That’s just vour spireme. 


It always happens when a cell is d——.’’ 

But Bessie wasn’t listening any more. 
Too many new things were happening. 
Her chromatin linin had split into chro- 
mosomes and her nuclear membrane was 
disintegrating ! 

‘*Heavens! I’m falling apart!’’ cried 
Bessie. She was so worried that she 
didn’t even notice what was happening 
to her centrosomes (and it’s a good thing, 
have been really 


because she would 


frightened then!) There were fibers 
growing out from them towards the 
center. Suddenly they were there, and 

* Note from Judy’s instructor, Miss Esther 
C. Rasmusen: ‘‘ Following a discussion of mito 
sis in a 2B Biology class, I assigned the class 
the task of writing the story of mitosis in their 
own words... . Judy Bolnick submitted the 


most original story.’’ 


one fiber from each end attached itself 
The chro- 


mosomes arranged themselves in a row 


firmly to each chromosome. 


across Bessie’s middle. 

**Just like the equator!’’ Bessie told 
her friends after it was all over. 

But they didn’t stay put. The chro- 
mosomes simply divided in half and 
began to move away from each other 
toward the centrosomes. Soon they 
reached their destination. Bessie’s fi- 
bers were beginning to disappear, and 
Her nuclear mem- 
But the odd 


part of it was, there were two of them, 


wonder of wonders! 


brane began to reappear. 


and they were both alike. 

Suddenly Bessie felt a pain in her 
middle. She looked down, and to her 
horror, she was pinching together. Her 
Waist grew smaller and smaller. She 
was just beginning to feel proud of her 
POP! There 


Bessie had pinched in 


beautiful figure, when 
were two of her. 
two. All at once Bessie knew what had 


happened. She had Reproduced! 


BY THE WAY 


FoR MAXIMUM VARIETY, protozoan infusions 
should be started at three- or four-day in 
tervals, since the populations ot protozoa 
reach a high degree of stability after the 
fourth or fifth day. If a single species’ is 
wanted in high concentration the time de 
pends on the species desired. For example, 
Vorticella is apt to appear in greatest num 
bers about the third day, while Paramecium, 
especially caudatum, does not reach its peak 
until the fifth to seventh day. 


THE SIDES OF CORRUGATED PAPER packing 
boxes, cut to 11516 inch size, make en 
tirely separators for packing 
plants into a plant press. If possible they 
should be cut so that the corrugations run 
the short way of the press; this provides for 
better air cireulation. 
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Doing in Conservation 


OSCAR M. ROOT 


Brooks School, North Andover, Massachusetts 


Arthur H. Bryan, in his article Con- 
servation in the Conservation Issue of 
Teacher for 
January, 19438, connotes doing as well 
as merely learning in the field of con- 
servation when he states that ‘‘Loeal 
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problems should be given special treat- 
ment’? and that ‘‘It isn’t always the 
sportsman who ruins game, but, it is 
His last 
he government is doing 


sometimes private industries. ”’ 
statement is ‘*T 
its part; it’s up to us to do ours.’’ Our 
part, I believe, is to teach pupils how 
and what to do to help in the conserva- 
tion battle as well as to teach them about 
the fight. 

Much of the greatest progress achieved 
in conservation has been the result of 
brilliant victories gained after bitter 
struggles against determined and some- 
We owe 
a great deal to such militant and high- 


times unserupulous opposition. 


principled conservationists as Dutcher, 
Hornaday, Theodore Roosevelt, and Mrs. 
Edge. In certain fields we eannot go 
forward unless we are willing to fight 
with determination for what we believe 
to be right. The long-range program of 
education and local sanctuaries of some 
conservation organizations will not 
suffice in problems of national import 
requiring immediate and forceful action. 
Such a problem is the pollution of our 
waters by sewage and industrial wastes. 

This problem has been before the 
American people for many years. The 
solution has been left to the states and 
inunicipalities, but replies to a question- 
naire sent in 1945 by the Izaak Walton 
League of America to the appropriate 
officials of the 48 states and the District 
of Columbia revealed appalling condi- 


tions and showed conclusively that local 
laws are completely inadequate in a 
ereat majority of the states. Two desir- 
able companion anti-pollution bills, H.R. 
519 (Mundt) and 8S. 535 (Myers) now 
in Congress* empower the Federal gov- 
ernment to prevent new pollution and 
to eliminate in time all pollution from 
the waters of the United States. Pro- 
vision against encroachment upon states’ 
rights is made, and pollutors are given 
fair treatment through the proyision of 
ample time for complying with the law. 
They are also made eligible na federal 
vrants or loans for the 5 erin of 
treatment plants. 

Another pollution bill, IR. 587 by 
Smith is less desirable though ake eptable, 
while still another, H.R. 4070 by Spence 
is wholly unsatisfactory to conservation- 
It entirely lacks 
’ for enforcement, does not make 


ists for several reasons. 
‘teeth’ 
pollution from new sources unlawful 
after passage of the act, nor does it 
make all pollution unlawful in a reason- 
able time after passage of the act. More- 
over, it does not protect the interests of 
sportsmen and conservationists by pro- 
viding for membership of the United 
States Fish and Wildlife, Forest, and 
Soil Conservation Services on the operat- 
ing board of the antipollution ageney. 
This representation is provided for by 
the Mundt bill. 

Public hearings on the Mundt, Smith, 
and Spence bills took place before the 
House Rivers and Harbors Committee on 
November 13, 14, and 15, 1945. 

I felt that here lay an opportunity to 

* Nore: These bills were in Congress at the 
time the article was written; actually of course 


they are not now, since Congress adjourned 
without acting on them. 
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The Saga of Bessie, The Body Cell” 


JUDY BOLNICK 


Von Steuben High School, Chicago, Illinois 


This is the story of Bessie, a body cell 
who lived in A Higher Organism. Bessie 
was a good little cell; she minded her 
own business and attended to her osmosis 
and oxidation as all good cells should. 
Then one day Bessie noticed that she 
was different from the other little cells 
around her. She was growing bigger 
and bigger. Something was bound to 
happen. And suddenly, it did. 


Well 


Bessie. 


bless my chromatin!’ said 

‘“My centrosomes are not over 
my nucleus any more, the way they be- 
long. 

Suddenly, she spied them moving off 
to one side. Before she had a chance to 
do anything about it, she noticed that 
something was happening in her nucleus. 
Her chromatin had slid over and was 
arranging itself on her linin fiber. Bes- 
sie looked desperately around for help. 

“*Tt’s all right, dear,’’ said one of the 
elderly cells. ‘‘That’s just your spireme. 
It always happens when a cell is d——.”’’ 

But Bessie wasn’t listening any more. 
Too many new things were happening. 
Her chromatin linin had split into chro- 
mosomes and her nuclear membrane was 
disintegrating ! 

‘“‘Heavens! I’m falling apart!’’ cried 
Bessie. She was so worried that she 
didn’t even notice what was happening 
to her centrosomes (and it’s a good thing, 
really 


because she would have been 


frightened then!) There were fibers 
growing out from them towards the 
center. Suddenly they were there, and 

“Note from Judy’s instructor, Miss Esther 
C. Rasmusen: ‘‘ Following a discussion of mito 
sis in a 2B Biology class, I assigned the class 
the task of writing the story of mitosis in their 
own words... . Judy Bolnick submitted the 


most original story.’’ 


one fiber from each end attached itself 
firmly to each chromosome. The chro- 
mosomes arranged themselves in a row 
across Bessie’s middle. 

‘Just like the equator!’’ Bessie told 
her friends after it was all over. 

But they didn’t stay put. The chro- 
mosomes simply divided in half and 
began to move away from each other 
toward the centrosomes. Soon they 
reached their destination. Bessie’s fi- 
bers were beginning to disappear, and 
Her nuclear mem- 
But the odd 


part of it was, there were two of them, 


wonder of wonders! 


brane began to reappear. 


and they were both alike. 

Suddenly Bessie felt a pain in her 
middle. She looked down, and to her 
horror, she was pinching together. Her 
Waist grew smaller and smaller. She 
Was just beginning to feel proud of her 
POP! There 


Bessie had pinched in 


beautiful figure, when 


were two of her. 
two. All at once Bessie knew what had 


happened. She had Reproduced! 


BY THE WAY 


FOR MAXIMUM VARIETY, protozoan infusions 
should be started at three- or four-day in- 
tervals, since the populations of protozoa 
reach a high degree of stability after the 
fourth or fifth day. If a single species 1s 
wanted in high coneentration the time de 
pends on the species desired. For example, 
Vorticella is apt to appear in greatest num 
bers about the third day, while Paramecium, 
especially caudatum, does not reach its peak 
until the fifth to seventh day. 


THE SIDES OF CORRUGATED PAPER packing 
boxes, cut to 114516 inch size, make en- 
tirely acceptable separators for packing 
plants into a plant press. If possible they 
should be eut so that the corrugations run 
the short way of the press; this provides for 
better air circulation. 
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Doing in Conservation 


OSCAR M. ROOT 


Brooks School, North Andover, Massachusetts 


Arthur H. Bryan, in his article Con- 
servation in the Conservation Issue of 
The American Biology Teacher for 
January, 1943, connotes doing as well 
as merely learning in the field of con- 
servation when he states that ‘‘Local 
problems should be given special treat- 
ment’’ and that ‘‘It isn’t always the 
sportsman who ruins game, but, it is 
His last 
rhe government is doing 


sometimes private industries.’ 


oer 


statement is 


its part; it’s up to us to do ours.’’ Our 
part, I believe, is to teach pupils how 
and what to do to help in the conserva- 
tion battle as well as to teach them about 
the fight. 

Much of the greatest progress achieved 
in conservation has been the result of 
brilliant victories gained after bitter 
struggles against determined and some- 
We owe 


a great deal to such militant and high- 


times unscrupulous opposition. 


principled conservationists as Dutcher, 
Hornaday, Theodore Roosevelt, and Mrs. 
Edge. In certain fields we cannot go 
forward unless we are willing to fight 
with determination for what we believe 
to be right. The long-range program of 
education and local sanctuaries of some 
conservation organizations will not 
suffice in problems of national import 
requiring immediate and forceful action. 
Such a problem is the pollution of our 
waters by sewage and industrial wastes. 
before the 
American people for many years. The 


This problem has been 


solution has been left to the states and 
unicipalities, but replies to a question- 
naire sent in 1945 by the Izaak Walton 
League of America to the appropriate 
officials of the 48 states and the District 
of Columbia revealed appalling condi- 


tions and showed conclusively that local 
laws are completely inadequate in a 
great majority of the states. Two desir- 
able companion anti-pollution bills, H.R. 
519 (Mundt) and 8. 535 (Myers) now 
in Congress* empower the Federal gov- 
ernment to prevent new pollution and 
to eliminate in time all pollution from 
the waters of the United States. Pro- 
vision against encroachment upon states’ 
rights is made, and pollutors are given 
fair treatment through the provision of 
ample time for complying with the law. 
They are also made eligible for federal 
vrants or loans for the construction of 
treatment plants. 

Another pollution bill, H.R. 587 by 
Smith is less desirable though acceptable, 
while still another, H.R. 4070 by Spence 
is wholly unsatisfactory to conservation- 
ists for several reasons. It entirely lacks 
‘*teeth’’ for enforcement, does not make 
pollution from new sources unlawful 
after passage of the act, nor does it 
make all pollution unlawful in a reason- 
More- 
over, it does not protect the interests of 


able time after passage of the act. 


sportsmen and conservationists by pro- 
viding for membership of the United 
States Fish and Wildlife, Forest, and 
Soil Conservation Services on the operat- 
ing board of the antipollution agency. 
This representation is provided for by 
the Mundt bill. 

Public hearings on the Mundt, Smith, 
and Spence bills took place before the 
House Rivers and Harbors Committee on 
November 13, 14, and 15, 1945. 

I felt that here lay an opportunity to 


* Nore: These bills were in Congress at the 
time the article was written; actually of course 
they are not now, since Congress adjourned 
without acting on them. 
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teach my pupils how to do something to 
We 


wrote and signed jointly letters to our 


aid in the struggle for conservation. 


Senators, Congressmen, and to Represen- 
Mansfield of 
Chairman of the House Committee, ure- 


tative Joseph J. Texas, 


ing their support of the bill. Interesting 


letters were received from all the men to 


whom we wrote. Great interest and en- 


thusiasm were shown by the students. 
One boy was eager to sign the letter in 
spite of his father’s opposition to the bill. 
Another boy preferred not to sign the 
letter. 


days, a letter to his Senator. 


Another wrote, during his holi- 
Another 
wrote an excellent essay On the subject 
in his English class. The question was 
a student as a topic for 
School 


proposed by 
the 
lengthy account of our activity appeared 


debate in Korum, and a 


in the school newspaper. One student 
did some original research during the 
holidays, interviewing some industrial- 
ists and engineers in order to get their 
point of view. He then wrote an essay 
on the problem which was submitted to 
the school magazine. 

In addition, we unsuccessfully sought 
the local 
A fine account of our activities 
We 


urged aggressive action on the part of 


action by Women’s League of 
Voters. 


was printed in the local newspaper. 


Audubon Societies of two different states 
by means of an interview and correspon- 
with their officers. Members of 
the local 
astically accepted our suggestion that 
they get into this fight. 


The House committee did 


dence 


Fish and Game Club enthusi- 


not report 
on any of the pollution bills, but instead, 
a new anti-pollution bill, embodying fea- 
tures of both the Mundt and Spence bills, 
the 


It was referred to 


was introduced in House by Con- 
eressman Mansfield. 
his own committee and subsequently was 


The 


new bill met the serious objections to the 


reported favorably to the Calendar. 


Spence bill and was endorsed by the 


Izaak Walton League and other conser- 
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vation organizations beeause of its inclu- 
sion of the enforcement provision of the 
Mundt bill. Unfortunately, the Seventy 
ninth Congress adjourned in July with- 
out taking a vote on the Mansfield bill. 
new bill 


This must be introduced as a 


in our next Congress, and those inter- 
ested in its passage must again fight for 
a hearing and vote. 

| believe that biology teachers will find 
this type of project an interesting and 
valuabletone. The lesson to students in 
citizenship is obvious, and the possible 
aid toward victory in such a fight should 
Should the pos- 


sibility of defeat, a real one, be realized, 


not be underestimated. 


the students will learn something of the 
difficulties and price of human progress 
toward ideals. Teachers may learn how 
to help in the pollution battle by writing 
to The Izaak Walton Leaque of America, 
31 North State Street, Chicago 2, Ibi 
nois. Up-to-date information on all fed- 
eral conservation legislation may be se- 
cured at no cost through ‘* Conservation 
News’? published by the National Wild- 
life Federation, 1212 Sixteenth Street. 
N.W., Washington 6, D.C 
to fight 


Information 
on how for conservation can be 
obtained from the Emergency Conserva 
767 Lexington Avenue 


York 21, N. Y. 


tion Committee, 
New 
RATES 


Double, 
Twin Beds 


Boston Hotrets Room 


Single 
Hotel or Club = 
Room 


Avery $2.75-3.30 $5.50 
Bellevue 3.30-4.40 6,60-7.70 
Bradford 3.30-3.85 6.00—7,00 
Braemore 3.50—-4.40 6.60-—7.70 
Buckminster 3.00—3.50 6.00 
Charlesgate 3.85-4.40 5.50—6.60 
Commander (Cam 

bridge 3.30 5.50—6.60 
Commonwealth 2.50 
Continental (Cam 

bridge 6.60 
Copley Plaza $.40-7.70 7.70-8.80 
Copley Square 75-—3.30 6.60 
Fensgate $.00—5,.00 7.00 
Gardner 2.00 $.40-—5.50 
Kenmore 3.85-4.40 6.60-—7.70 
Lenox 3.30 6.60 
Lincolnshire 3.00—4.40 5.50—6.60 
Minerva 50-3.00 $.00—5.00 
Myles Standish 3.50-4.40 6.60-7.70 
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Important Aspects of Biology in National and 


International Economy* 


H. P. K. AGERSBORG 


MeKendree College, Lebanon, Illinois 


Biology is the only science that offers a 
pertect demonstration on how man may or- 
vanize and manage his society in its many 
complex ramifieations. The prineiples of de- 
velopment, organization and function of the 
body of higher animals are in many respects 
common to all multicellular groups from the 
lower to the higher ineluding man. The en- 
tire organie creation, with its countless num- 
ber ot species, represents protoplasmic ex- 
pressions In response to internal and environ- 
mental stimuli, Nowhere is the fad of “free 
enterprise” manifest save among the invisible 
protista; unrecognized entities everywhere, 
save as parasites, or as cells gone a-muck, as 
in diseases such as malaria, pneumonia, can- 
cer and the like. Here free enterprise reaches 
its climax in nature, and is not worthy of 
The healthy 


body of any species demonstrates: how to 


application in human. society. 
carry on. it is the example of the prineiple 
of cooperation at work. No organism, no 
matter how wonderfully made, can grasp the 
significance of this prineiple of organie eo- 
operation, save man. But man has not as- 
similated this wonderful principle vet; some 
know about it; but no one talks about it, 
Because of lack of understanding this god- 
prepared directive, man still lives with and 
on one another very much like animals. If 
and when man truly discovers and puts into 
practice the organismal principle of coopera- 
tion he will live with and for one another, 
rather than with and on one another. Be- 
cause of his marvelously potential nervous 
system, only man can set up a social economy 
in which to live as suecessfully with and for 
one another as do the billions of countless 
differently made cells in the body of a healthy 
person, 
This is the road to a happy, healthy, pro- 
Read before the AMERICAN SOcIETY OF 
ZOOLOGISTS, March 29, 1946, at St. Louis, 


Missout i. 


gressive, and tranquil social economy for the 
But it will not, 
it cannot be attained unless everyone humbles 


state, the nation, mankind. 


himself and goes to nature and considers her 
way; for there the principles on how man 
may live with one another are laid down. 

The free enterprise business, biologically 
speaking, is exceedingly primitive and should 
have been long since tabooed; manifestations 
of its principle are demonstrated by disturb- 
anees of all sorts. On the other hand, the ¢o- 
operative business of life points the way man 
must choose if he is ever to reach the Cre- 
ator’s goal for him: a new earth in which 
righteousness dwells. 

In a practical sense, this means that the 
study of biology must be made as universal 
as the study of how to speak and write. Be- 
fore this is done, the laws of cooperative 
enterprise, written in the body of the multi- 
cellular organisms by the Creator Himself 
for man to follow, will be ignored or mis- 
understood. 

Surely here is a most wonderful challenge 
for anyone. Who ean deny it is hard to 
apply it as the remedy for man’s social and 
economic ills? But is it too hard for modern 
man? Does he not like to tackle difficult 
problems? He, who by mastering many 
physical laws has as some claim made him- 
self master of his own destiny, must choose 
between life and death; if he is his own mas- 
ter, he is, nevertheless, in bondage to his own 
species, man himself, and will destroy him- 
self, as no other species has ever done, unless 
he learns to get along with man himself. The 
Its values 
If na- 


ture’s most successful creation is the multi- 


ideal thing is the most practical. 
are determined by the consequences. 


cellular organism; topmost among them is 
man. Sinee this is wonderfully true, the 
formula for socio-economie wellbeing among 
man is the organismal cooperative enterprise- 
principle where no part is boss at the expense 
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of any other part; where joy is perfect when 


the entire body is whole. However, it will 
hardly be possible to realize this, or even 
practical to propose or promote such an 
order of things to any people so untutored 
in biologieal laws as our nation is. The ¢o- 
operative enterprise principle manifest in the 
body of the healthy person will be easily 
understood by most people when biological 
The first 


job, then, in order to obtain national and 


principles are studied universally. 


international understanding is to teach prin- 
eiples of biology to all men and to apply 
them in town, village, state and nation, among 
It is the Cre- 


ator’s law on how to get along with one an- 


all mankind. This is the way. 


other; we must follow it, or die. 


Editor’s note: Any reader of THE AMERICAN 


BIoLoGy TEACHER may submit articles or edi 


torials; all contributions are carefully con 
sidered, and if in the judgment of the editorial 
staff they are important, they are accepted, re 
gardless of whether they happen to agree with 
the opinions of the staff. 
that 


opinions of their authors, and not necessarily 


It must always be 


understood signed articles represent the 
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those of the publishing journal. For example, 
in the ease of this article, no reader should as 
that 


considers the ‘‘fad’’ of free enterprise ‘*‘ not 


sume THe AMERICAN BIOLOGY TEACHER 
worthy of application in human societty.’’? In 
fact, the editor (who does not speak for the 
individual opinions of his staff members) be- 
lieves that in a society made up of individuals 
who have intelligence the whole concept of ¢o- 


operation has meaning only within the frame 


work of free enterprise. There will no doubt 
be much disagreement concerning some of the 
statements in this article; there can be little 


concerning the importance of the subject 


therefore the article is published. 


All biology teachers have seen many ar 
ticles by E. Laurence Palmer, but the eurrent 
September October issue of Audubon maga 
zine contains a full-length illustrated article 
about KE. Laurence Palmer, dealing with his 
and influ 
nature study 


interests, achievements, hobbies, 


ences on nature study and 


teaching. If there are any readers of The 


American Biology Teacher who are not 
familiar with the Andubon magazine, they 
should take this opportunity to make its 


aequaintanee, 


A Conservation Puzzle 


HORIZONTAL 12. A crafty member ot the The who LOOKS afte! 
2. The chief product of the dog family our forests 
forest 13. A female bird 77. A female deer 
$4, A broadleaf tree of the $4 A poisonous vine 78. A large member of the Dee 
olive family $5. A domesticated cow like Family 
7. A plant from which we animal 80. Water in the solid state 
secure opium 16. A sound made by frogs 2. A textile made from trees 
12. A large animal with antlers 49. A pelt S35. Recent 
found in our forests 50. A body of salt water S4 An evergreen needle leat 
14. A long-legged wading bird 51. A National Forest Offices tree having red berries 
15. A voung swine 5a This group includes — the S6. Forests prevent ' of 
17. A cultivated cereal grass Pine Beetle the soil by wind and water. 
19. The official bird of the U.S. 55. A eloud which touches the 87. A sweet potato 
20. Another name for wild ground 
Mountain Sheep 56. A large fur-bearing rodent VERTICAL 
22. A famous cedar from India 57. A game fish found in ow 1. The upper part of a tree 
24. A tropical snake’ which mountain streams 3. To produce 
crushes its prey 8. Part of a tree 4. An advertisement 
25. Air in motton (plural) 60. A snake-like fish 5. Arranged in a series 
26. Not lost 61. A preposition 6. An exclamation of surprise 
30 These result when forests 62. This process removes one of §. An oriental bird that has 
are destroyed and rain falls our natural resources been successfully introduced 
aa. Against 65 A group (as of sheep ) in the United States 
33. A meadow 67. A place where animals are 9. A popular cultivated orchard 
34. A beam of light shown tree 
35. New-fashioned 68. A dense growth of trees 10. This means wind 
36. A Christmas Berry 71. We use this tool tocut down 11. Not small 
38. A mountain in Italy trees 3. The tallest trees found in 
39. A eonifer having fragrant 72. A common upland game California 
foliage bird 15. An animal that preys on 
40. Our lumber comes from this 74. Abbreviation for ounce others 
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Conservation Fu2zle 


Chatter 
Saving our natural re 
sources by using them 


wisely 
A roosting place for birds 
A large black bird which 
feeds on carrion 

This is a major enemy of 
our forests 

Meaning new or recent 
The period of the earth’s 
rotation on its axis 

A member of the Cat 
Family 

A sign of a future event 

A sanctuary for wildlife 

A broadleaf tree 


acorns 


bearing 


A way of departure 

A basic necessity of life 
Abbreviation for «a month 
of the vear 

A preposition 

An enemy 

A large ocean mammal 

A large powerful bear 
official Calif. 
sutterfly, which 
iridescent wings 
An excavation to get ores 
Not rigid or strict 
Abbreviation for the degree 
of Doctor of Medicine 
Negative 

A wild animal that 
nates 


State 


also has 


hiber 


65. A building for storing hay 

66. Found on a cat’s foot 

69. This means Railroad 

70. A mollusk having a coiled 
shell 

73. The side away from the 
wind 

76. A division of geological 
time 

79. We consult this when we 
wish to identify a plant or 
animal 

81. A long period of time 

85. Our forests help to store 


this for summer use 
HERBERT A, THOMAS, 
Yreka High School, 
Yreka, California 
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Reviews 


Cook, Rosert C. and Burks, Barbara 
How Heredity Builds Our Lives. Ameri- 
ean Genetic Association, Washington 5, 
D. C., 64 pp. 1946. 75e. 


This well illustrated little book was first 
published as a special issue of Hugenical 
News. The authors refer to it as an introdue- 
tion to Human Genetics and Eugenies; this 
is perhaps a somewhat ambitious characteri 
zation for a 64 page booklet. The chapter 
titles are Living Building Blocks, Unravelling 
Heredity and Environment, What Euviron 
ment Can Do and Looking at Life Eugent- 
cally. Most of the photographs have ap- 
peared in the Journal of Heredity and will 
be familiar to long time readers of this 
journal. Many of the charts and drawings 
are by Clyde E. Keeler, who has contributed 
several articles to The American Biology 
Teacher. Much of the book is written in the 
stvle of the Journal of Heredity, but of 
course less technical, sinee this is a general 
treatment. There is a brief but well or- 
ganized index. The book should prove highly 
valuable as a reference in elementary genetics 
and the study of heredity in general biology 
courses. 

JoHN BREUKELMAN 


CAMOUFLAGE IN NATURE, Coronet Instrue- 
tional Films, Coronet Magazine, Chicago, 
[llinois. 


Two notable films for use in nature study 
and biology, in both elementary and secon- 
dary schools are Camouflage in Nature, 
through Form and Color Matching, and 
through Pattern Matching. The first film, 
after some introductory shots, illustrates pro 
tective resemblance, mimicry, counter shading 
and color matehing; for each division there 
is a variety of shots, some of them of the 
familiar forms such as the viceroy and mon- 
arch butterflies, others of less well known 
examples, such as the robber fly and flower 
fly. The exceptions are taken into account 
and it is mentioned that if protective re- 
semblanee always worked, the carnivorous 
animals would not be able to feed. The see 
ond film uses shots of a large variety of ani- 
mals and plants, and emphasizes its point by 
the use of demonstration models to show the 
effects of horizontal and vertical lines, polka 
dots, and the like, also by comparing a mu- 
seum mount with a live specimen in its native 
environs. There are shots to illustrate the 
confusing effects of bold patterns such as 
that of the Polyphemus moth and of promi- 
nent appendages such as are found in the 
pheasant; the importance of six differences 
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is explained. In both films the narrative is 
concise but not dogmatic, mentioning differ- 
ences of interpretation from time to time, 
Coronet Magazine is to be congratulated for 
reaching such a high standard in its early 
productions, and to be admonished not to 
allow their standards to slip, for good in 
structional films are still far from abundant. 


Honer, Rupour, with the collaboration of 
David I. Hitcheock, J. B. Bateman, David 
R. Goddard, and Wallace O. Fenn. Physi- 
cal Chemistry of Cells and Tissues. 1st ed. 
The Blakiston Company, Philadelphia. 
xvii + 676 pp. 70 illus. 1945. $9.00. 


This is a book of original research reeord 
ing the results of extensive studies in various 
fields of physical chemistry in their applica 
tion to general and medieal physiology. The 
theme is physiology as a branch of physio 
chemical science dealing with life as a physi 
cal system. New facts and unsolved problems 
are discovered as cell life is studied with the 
tools of modern physies. 

The book is written in eight seetions: Se- 
lected Principles of Physical Chemistry; 
Large Molecules: Architecture of Proto 
plasm Surface of the Protoplast ; Influence 
of some Extracellular Factors on Cellular 
Activity; Respiration of Cells and Tissues; 
Contractility; Passive Penetration and Active 
Transfer in Animal and Plant Tissues. 

Written at the level of the college or medi 
eal school student, the book contains appro 
priate charts, tables and illustrations; an in 
dex of authors and subjects; a bibliography. 
At the end of each chapter is a list of the 
principal notations used in Seetion I and a 
list of textbooks of physical chemistry which 
aid in understanding this book. <All these 
are helpful. Although the book is bevond 
high school pupils, high school teachers will 
find it useful as a baekground and as a 
reference. 

JEAN Doering, 
1500 Main Street, 
Kansas City, Missouri 


Back Numbers 
AMERICAN BIOLOGY TEACHER 
Volumes IT to VITI 
October 1939 to May 1946 
Monthly issues—25¢ each 
Annual volume of 8 issues—$2.00 
Make remittance to 
M. A. RUSSELL, Sec’y-Treas., 
403 California Avenue, 
Royal Oak, Michigan. 
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Continued from Page 58. 


Parker House 3.85-4.40 6.60-—7.70 
Pioneer (for women) 2,00-3.00  4.00-5.00 Lippincott Publications... 


Puritan 3.85 6.60 

Sheraton 3.30-4.40  5.50-6.60 BIOLOGY FOR YOU 

Statler 3.85-5.50 6.60-8.80 

Touraine 3.30-4.40  6,60-7.70 by Vance—Miller 

Vendome 3.30-4.40 6.60 

Boston City Club 3.50 5.50 A new basal high school biology 

University Club of | textbook with a thoroughly func- 
Boston 3.50 5.50 tional approach. Lavishly illus- 
Hotels nearest the Bradford are the Tour trated. 

aine, Avery, Bellevue, Commonwealth and $2.28 list 

Parker Hlouse. Requests for reservations of 


rooms should be sent directly to the Conven 


tion Bureau, Chamber of Commerce, A.A.A.S. BIOLOGY ACTIVITIES 


Me ting, SO Federal Street, Boston 10, Mass. 
Only by such orderly procedure can the scien- by Vance—Barker—Miller 


requests for roots made directly to hotels || 1906 edition of BIGLOGY 
would either be returned or referred to the Con- WORKBOOK with up-to-date 
vention Bureau. Name first, second, and third references to BIOLOGY FOR 


choice of hotels, accommodations desired, time YOU and all leading biology 


of arrival, and days of occupancy. It is ex- 
pected that sufficient rooms for ail attending textbooks. 7 
the A.A.A.S. meeting will be available. $1.20 list 
MARINE BIOLOGICAL LABORATORY Examination copies furnished 
Complete stock of living and preserved materials for 
Botany and “incleding ‘Pre- | upon request 


tozoan cultures, Drosophila cultures and Microscope | 


slides. 
Catalogues on request Lifepincott Company 


Address Supply Department 
Marine Biological Laboratory Chicago Philadelphia New York 
Woods Hole, Mass. 


NOTICE TO CONTRIBUTORS 


Manuscripts for publication in THr AMERICAN BIOLOGY TEACHER should be typewrit- 
ten, on one side only, on standard white paper, 84x11 inch size, with a margin of at 
least an inch on all sides. The writer should keep a carbon copy for reference and as 
insurance against loss of the original in transit. 

Articles are scheduled for publication in approximately the order of acceptance of 
the manuscripts. Generally the journal is tentatively arranged about three or four issues 
ahead, and there are under consideration at any time enough manuscripts for about two or 
three more issues. Some space is of course allowed for news items and articles of a sea- 
sonal nature. The manuscripts for this issue were submitted last spring and summer. On 
the average, a manuscript submitted this month may expect to find its way into print, if 
it is accepted promptly, in about Mareh or April. Many seasonal papers have to be 
postponed an entire year, simply because the author has not allowed the necessary four 
to six months that intervenes between acceptance and publication. 

For details concerning tit'ing, headings, references, illustrations, ete., consult Prepa- 
ration of Manuscripts for PubOcation, which appeared in the October, 1943, issue of THE 
AMERICAN BroLoGy TEACHER. A limited number of reprints is still available; copies may 
be obtained from the editor. 

Manuscripts may be sent to the editor-in-chief or to any one of the associate editors. 
A complete list of the latter appears in each October and February issue. 
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With the new enlarged edition of 


Jaques HOW TO KNOW THE TREES 
NOW READY ... the completely revised edition of 
HOW TO KNOW THE TREES .. . America’s most 
popular tree handbook. 


Hundreds of beautiful and accurate drawings make tree 
identification easy. Each drawing is on the same page 
as the description. 

Spiral Bound $1.50 Cloth Bound $2.50 
We will gladly send you a copy of this book ON AP- 
PROVAL. Drop us a eard today! 


Write for free folder describing all of the 


A Message to Biology Teachers 


It is generally conceded that it is practically essential in present-day 
teaching to keep posted on the current literature in any particular field. 
Yet no busy teacher possibly could read all of the important papers in the 
original even if the many journals published throughout the world were 
available. It was for this reason that a group of prominent biologists organ- 
ized Biological Abstracts back in 1926. Now this cooperative undertaking 
is abstracting and indexing annually more than 25,000 significant contribu- 
tions to the biological sciences. 


For biology teachers who really are interested in their chosen field, this 
service is invaluable because text books quickly become outdated and _ it 
affords the only means by which they can keep up to date on the many 
advances that research brings to light. 


As well as the complete edition, covering all fields of biology, Biological 
Abstracts also is published in eight low-priced sectional editions which are 
specially designed for individuals who are interested only in one or more 
closely related fields. 

Write for full information. 


BIOLOGICAL ABSTRACTS 


University of Pennsylvania 
Philadelphia 4, Pa. 
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